INTRODUCTION
From simple detergents to life saving drugs to plastics, many of life's essential commodities would be impossible without the chemical industry. 
Task Specific Ionic Liquids
Davis and co-workers 7 first demonstrated the concept of designing IL to interact with a solute in a specific fashion, showing that a thiazolium IL could function as solvent-catalyst for the benzoin condensation. They outlined the concept in a brief review 8 by introducing the term ""task-specific ionic liquids"" (TSILs) to describe IL which incorporate functional groups designed to impart to them particular properties or reactivities 9 . 
Acidic and basic TSILs
The chemical property that imparts a variety of physical characteristics to the ionic liquids which has been little investigated is the relative acidity or basicity of the component ions. The commonplace starting point that many of the ions are inert is not always correct, as one looks further a field for task specific ions. Here, we survey recent work with a range of anions and cations having distinct Lewis acidity or basicity and functionalization of anion or cation depending upon the task. 
Scheme 3.6
Ranu et al. 21 described unusual results in which the task specific ionic liquid
[bmim]OH provided chemo selectivity in Michael addition of active methylene compounds on conjugated ketones, esters and nitriles. The vinyl ketones and chalcones gave mono addition products while unsaturated esters and nitriles gave bis-addition products (Scheme 3.7). The method is operationally simple and giving 82-96% yields for a wide range of substrates. Additionally, the IL can be reused up to six cycles without any substantial loss of catalytic activity. 
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The enhanced activity provides scope to perform the reaction under neutral conditions making it possible to carry out the reaction with acid labile substrates. 
Metals and Nanomaterials in Ionic Liquids
The search for more efficient catalytic systems that might combine the advantages of both homogeneous (catalyst modulation) and heterogeneous (catalyst recycling) catalysis is an essential requirement of modern chemistry. With the advances of nanochemistry, it has been possible to prepare "soluble" analogues of heterogeneous catalysts. However one of the difficulties of using nanoparticles as catalyst is providing stability to small nanoparticles while retaining the activity.
Ionic liquids have been shown to provide "electrostatic" stabilization for metal nanoparticles and more surface area for the reaction to take place 32 . So ionic liquids inturn control the stability and activity of nanoparticles. process. These immobilized Pd-NHC exhibited both high catalytic activity and stability for the coupling between aryl bromide and arylboronic acid in water.
Importantly, this catalyst was simply recovered by an external permanent magnet and recycled without a significant loss in the catalytic activity. 
TSIL as reaction media
Nucleoside chemistry is an important area of research, but one in which solvent choice is severely compromised by poor solubility. Most organic solvents are not suitable; the exceptions are undesirable from an environmental point of view. In one of earlier investigations 40 , it was shown that the ionic liquids were suitable, since the solubility of nucleosides was very good, especially in a series of methanesulfonate salts. The acylation of 2"-deoxyribonuclosides was studied in this ionic liquid. This investigation illustrated the benefits of solubility and recoverability, as well as efficient reaction conditions, which ionic liquids can provide for nucleosides (Scheme 3.18). 
97
Bellina et al. 43 synthesized a series of glycerylimidazolium (Figure 3.3) based ionic liquids aiming at their applications to palladium catalyzed coupling reactions. They extensively studied the physical and physico-chemical parameters such as thermal stability, hydrogen bonding, conductivity and application of these series of TSIL for Heck reaction. [bmim]SbF 6 TMSO CN
Scheme 3.21
In their first of its kind report of highly selective anodic fluorination of aromatic compounds, Sawamura et al. 45 used an iodoarene appended TSIL ( 
48-50
Many chiral ionic liquids have been synthesized which incorporate one or more functional groups, and thus they belong to the class of functionalized chiral ionic liquids. Since the functional group is intended to perform a desired task, these functionalized ionic liquids are also referred to as task specific ionic liquids. Chiral ionic liquids and functionalized chiral ionic liquids are discussed in this section. Li and co-workers 57 synthesized novel sulfur-functionalized ionic liquids.
Epoxidation of aromatic aldehydes with benzyl bromides was investigated using these organocatalyst CIL. trans-Epoxides were obtained with excellent diastereoselectivity and enantioselectivity up to 72% ee. The organocatalyst could be easily reused for five times without remarkable decrease in yields and enantioselectivities (Scheme 3.25). A library of novel CIL-modified silanes was synthesized using combinatorial approach by Li and co-workers. 58 The chiral discrimination abilities of these chiral ionic liquids were screened using 19 F-NMR spectroscopy (Scheme Highly enantioselective Michael addition of cyclohexanone to aryl nitroolefins in the presence of an ionic liquid anchored pyrrolidine (10 mol%) and TFA (5 mol%) generated the corresponding adducts in high yields (up to 95%) with excellent diastereoselectivities (up to >99:1 dr) and enantioselectivities (up to >99% ee) (Scheme 3.28). Furthermore, the catalyst could be recycled and reused at least eight times without loss of its catalytic activity. However, taking into account the wide window of properties and applications of ILs, research in the field of task specific ionic liquids have great potential to grow in near future.
